Antitumor activity of a novel small molecule STAT3 inhibitor against a human lymphoma cell line with high STAT3 activation.
Signal transducer and activator of transcription (STAT)3, a member of a family of DNA-binding molecules mediating numerous physiological and oncogenic signaling pathways, is a novel target in cancer cells which show high phosphorylation of STAT3. Recently, we identified a novel small-molecule inhibitor of STAT3 dimerization, STX-0119, as a cancer therapeutic. We investigated the mechanisms responsible for the antitumor activity in vitro and in vivo through numerous biochemical and biological assays. Specifically, the effects of STX-0119 on target genes (c-myc, cyclin D1, survivin) and apoptosis induction were analyzed in tumors treated with STX-0119 in vivo. STX-0119 showed strong growth-inhibitory activity against a broad range of hematological cancer cell lines, particularly lymphomas. STX-0119 suppressed the growth of SCC3 cells, a human lymphoma cell line with highly activated STAT3, through apoptosis and down-regulation of STAT3 targets such as c-myc, cyclin D1, survivin and Bcl-xL. Notably, Tyr-705-phosphorylated STAT3 up-regulation was not significantly suppressed by STX-0119, as opposed to other STAT3 inhibitors. STX-0119 demonstrated potent antitumor effects in vivo in SCC3-bearing nude mice by way of the down-regulation of STAT3 target genes and induction of apoptosis in the tumors. Thus, STX-0119 may be a new type of STAT3 inhibitor exhibiting strong antitumor activity.